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BACKGROUND 
 Orbitofacial anthropometrics have become an important tool used in 
reconstructive surgery and by genetic counsellor. Canthus is the term which is used 
to describe the either corner of eyes. Inner canthus is also called as  medial or nasal 
canthus. Outer canthus is also called as lateral or temporal canthus. Post-traumatic 
and congenital deformities can be treated with the knowledge of  normal value. 
Normal canthal values can serve as a guide for the diagnosis of pathology and 
interventions for craniofacial abnormalities. Thus, it is necessary to have local data 
of these parameters since this standard reflects the potentially different pattern of 
craniofacial growth resulting from racial, ethnic, sexual and dietary differences. 
Hence this study is under taken to find out the normative inner inter-canthal and 
outer-intercanthal distance measurement, in population residing in kanyakumari 
region. 
AIMS AND OBJECTIVES: 
• To find out the normal inner and outer canthal distance and the changes with 
aging and   difference of value between the gender in kanyakumari 
population. 
• Evaluating the normal inner and outer canthal distance. 
• Finding the difference in inner canthal and outer canthal distance among age 
groups and between gender. 
MATERIALS AND METHODS: 
Group I:240 individuals between the age of 7  40 years from Kanyakumari 
District. 
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RESULTS: 
In this study it was found out that the mean inner-intercanthal  distance is 
32.75 ±2.54 mm and outer-intercanthal distance is (100.88 ± 58.80) mm in 
kanyakumari population. There is no significant difference between the values when 
compared between the ages. The inner-intercanthal distance in females ( 31.94± 1.89 
mm )is higher than males ( 30.45 ± 2.19),even though the values are not significant. 
The outer-intercanthal distance in females (100.94±2.45mm) is higher than 
males(99.23 ±1.45mm).  
CONCLUSION:    
The observation from this study suggest that the mean inner-intercanthal 
distance in females is found to be 32.75 ±2.54mm and in males is100.88±58.80mm. 
There is difference in inner-intercanthal and outer-intercanthal distance between the 
gender. Also there is gradual increase in the values with age.  
KEYWORDS: 
Inner-intercanthal distance, outer-intercanthal distance, orbitofacial anthropometry. 

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 Anthropometry is the study of  measurement of different parts of the body to 
find out their proportions
1
 . The Greek sculptor Polycleitus  in the fifth centaury B.C 
described the ideal proportions of the human body
2
. Medical craniofacial 
anthropometry methods are different from those of classical physical anthropology, 
in such a way that there are increased number of craniofacial landmarks and 
measurements. Also there are more ways used to make some measurements, and in 
the interpretation of the findings. There are different ways to take measurements in 
medical anthropology. These comprise of direct anthropometry (in which 
measurements are taken directly from the subject) and three indirect anthropometric 
methods: photogrammetry, soft-tissue
3
.  In the past several decades of the late 19th 
century the science of anthropometry has been introduced into clinical 
practice
4
.Orbitofacial anthropometrics have become an important tool used in 
reconstructive surgery and by genetic counselor. During embryogenesis the distance 
between the orbits varies and after birth it changes according to the general 
craniofacial development
5
.
  The bilateral orbital region of the upper face determines the attractiveness, 
youthfulness and health of an individual
6
. Canthus is the term which is used to 
describe the either corner of eyes. Inner canthus is also called as medial or nasal 
canthus. Outer canthus is also called as lateral or temporal canthus
7
.According to the 
general craniofacial development the normal distance between orbits differs during 
embryogenesis and after development.  
An increased distance between the orbits (more than two standard deviations 
from the normal values) is described as hypertelorism
8
. Telecanthus may be present 
without or with widely spaced eyes. In the latter case, widely spaced eyes should be 
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coded separately. IICD distance varies among different ethnic groups. Norms are 
available for American Africans [Murphy and Laskin, 1990], Chinese [Wu et al., 
2000], and Caucasians [Laestadius et al., 1969; Feingold and Bossert, 1974; Merlob 
et al., 1984; Evereklioglu et al., 2001]
9
. IICD values would be higher in these 
conditions.  
False hypertelorism or pseudohypertelorism due to soft tissue abnormality 
could be prevented by measuring the inner and outer intercanthal distances in 
diagnosing craniofacial abnormalities
10
 Also, these datas would be useful for 
studying the syndromic characteristics and serve as a baseline for reconstructive 
surgeries
8
. In addition, reconstruction of the canthus following deformities of the 
orbit, congenital or acquired, measurement of the canthal distances to achieve 
anatomic restitution
11
. 
Injuiries to the naso-orbito-ethmoid fracture results in traumatic telecanthus. 
Telecanthus occurs in frontobasal or naso-orbito-ethmoidal (NOE) trauma, because  
the base of the nose may be wedged between the orbits or the nasal skeleton
12
. 
Disruption of the medial canthal ligament results in traumatic telecanthus. 
Intercanthal distances greater than 35 mm are suggestive of a displaced NOE 
fracture, while those greater than 40 mm are diagnostic feature of such a fracture
13
. 
Inadequate or delayed correction of traumatic telcanthus can result in scarring and 
secondary deformities 
12
 Post - traumatic  and congenital deformities can be treated  
with the knowledge of  normal value
14
.  
Normal canthal values serves as a guide for the diagnosis of pathology and 
interventions for craniofacial abnormalities. Thus, it is necessary to have local data 
	
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of these parameters since this standard reflects the potentially different pattern of 
craniofacial growth resulting from racial, ethnic, sexual and dietary differences
9
. 
Adequate positioning of medial canthal complex is the keystone for successful 
reconstruction, which will help in maintaining the normal inter canthal distance. For 
these reasons standards based on the ethnic and racial data are required. These 
standards reflect the potentially different patterns of craniofacial growth resulting 
from ethnic, racial, and sexual differences
11
.  
Statistical data about the anthropometric measurements in a population are 
useful for forensic scientist.
15
 Furthermore, these values are useful in the 
manufacture of spectacle frames and lenses.
16 
 In deformity, the patients measurement has to be compared with the normal 
values which are specific for patients race, age and sex. In the literature, there are 
certain studies which indicate that the morphology and anatomical relationship of 
palpebral fissure varies according to age, sex and ethnicity.  In the surgical point of 
view, even though the number of advanced corrective and surgical procedures has 
been developed in the field of reconstructive surgery, the lack of knowledge of the 
variations in the morphological and anatomical relationship of periorbital structures 
among different ethnic groups may hamper the surgeons efforts to retain the 
ethnical features. Therefore, the knowledge of anatomic relations, morphology, 
coupled with aesthetical criteria of the patient population is a crucial part of 
treatment planning to achieve ideal postoperative outcomes, particularly in bilateral 
conditions. Since the normal data base of one ethnic group may not represent the 
others, there is a requirement for ethnically specific database.
17 
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Earlier many researchers have studied craniofacial parameters and come up 
with standard formulations based on ethnic or racial data. Hence this study is under 
taken to find out the normative inner-intercanthal and outer-intercanthal distance 
measurement, in population residing in Kanyakumari district. The relationship 
between the orbitofacial dimensions with advancing age will be explored. The 
difference in the inner intercanthal distance and outer intercanthal distance with 
respect to gender will be found out in the population. 

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	



   

AIM:  
• To find out the normal inner and outer intercanthal distance and the changes 
with aging and difference of value between the gender in Kanyakumari 
population. 
OBJECTIVES:
• Evaluating the normal inner and outer canthal distance. 
• Finding the difference in inner intercanthal and outer intercanthal distance 
among age groups and gender. 

	



    

           Anthropometry is the study of measurement of different shape and size of the 
body. Inner intercanthal distance refers to the distance measured between the two 
inner canthal of the eyes whereas the outer canthal distance is the distance measured 
between the two lateral canthus of the eye. Orbitofacial anthropometrics have 
become an important tool used by genetic counselor and in reconstructive surgery. 
The diagnosis of many dysmorphic syndromes is based on advanced cytogenetic and 
molecular techniques. Before referring a case for costlier molecular diagnostic tests, 
recognition of subtle morphological anomalies and corresponding useful diagnostic 
test should be determined.
18
         Ocular adnexal changes and somatometric traits of the face such as 
epicanthus, telecanthus and widely spaced eyebrows may create an illusory error in 
the identification of certain craniofacial syndromes, and  reliable methods are 
needed for the diagnosis of some craniofacial anomalies.
14 
The variability of facial features among different ethnic groups should be 
borne in mind when the planning for surgeries. These variabilities plays an 
important role in the treatment planning of patients requiring orthodontic, 
orthognathic and facial aesthetic/reconstructive procedures .Reliance on normative 
craniofacial data published for populations from unrelated ethnic groups, or using 
the neoclassical proportional norms, may be potentially unreliable. Paul Tessier 
considered as the father of modern craniofacial surgery, emphasized that from a 
clinical point of view, the most difficult thing to establish for any patient's facial 
morphology is what is normal and what is abnormal in that face. As there are a 
large number of variable parameters, such as age, gender, ethnic background and 
even cultural desires for what constitutes a normal facial appearance, it is 
	
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important to assess normal faces for each given population, and in particular, to 
find normative proportional relationships that may be used to aid clinical 
practice.
19
  
            Inner intercanthal distance is one of the important  facial parameters which 
can be used as a tool for medical genetics for diagnosis of syndromes . Also it can 
be used for the evaluating several systemic syndromes, craniofacial abnormalities, 
and for surgical correction of  traumatic telecanthus.
1
  
Traumatic telecanthus is the most common clinical feature associated with 
NOE fractures. Medial canthal tendon is the pivotal structure in the nasal region 
which supports the canthus. The paramount in study is to correct the telecanthus, 
enophthalmos and other clinical symptoms.
20 
Dysmorphic craniofacial features may be apparent in individuals with 
syndromic conditions such as Apert's,Crouzon's, trisomy 13, Robinson's syndromes, 
Williams, and the Meckel-Gruber syndromes. Also, the normative measurements of 
these parameters may also be useful for preliminary identification purposes in 
settings were robust forensic procedures are in limited supply.
15 
Laestadius and co-workers has reported that 78 percent of the adult ICD is 
attained by 1 year of age; subsequently the rate of growth in this area reduces in 
contrast to that of the outer orbital dimension. The intercanthal width reached full 
maturation at 8 years in females and 11 years in males. In comparison with other 
skeletal structures, the orbital measurements showed more advanced early 
development and less subsequent growth than the forehead and bizygomatic 
widths.
11 
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The clinical observation of face especially the orbital region is essential in 
diagnosis of many phenotypic anomalies. These anomalies can be either quantitative 
or qualitative. Qualitative anomalies are easy to find out when compared with the 
normal phenotype. Hypertelorism is one of the quantitative anomalies. It is the 
increased distance between the eyes. This condition is etiologically and 
pathogenically heterogeneous. It is not an isolated syndrome by itself . It is an 
anomaly which acquires as a part of syndrome or malformation sequence. Three 
possible pathogenic mechanisms lesser wings of the sphenoid, fixing the orbits in 
fetal position or failure of development of the nasal capsule, allowing the primitive 
brain vesicle to protrude into the space normally occupied by the capsule resulting in 
morphokinetic arrest in the position of the eyes; and disturbance in the development 
of the skull base as in craniosynostosis syndromes or in mid-facial malformations  
But in diagnosis of quantitative anomalies such as hypertelorism knowledge about 
the normal values in each ethnic group is required .
21
  Frakas et al in 2005 stated that a variety of craniofacial abnormality, 
traumatic facial injuries, reconstruction and orthognathic surgery , even orthodonthic 
treatment produce changes in facial appearance. An understanding of facial 
aesthetics, craniofacial proportions and age-, gender- and ethnicity-specific 
craniofacial measurements is thereby beneficial in clinical practice, providing 
guidance for both  clinical diagnosis and treatment planning.
22 
One of the rarest syndrome is Achers syndrome which is characterized by 
blepharochalasis, double upper lip and decreased outercanthal distance.  Diagnosis 
of Achers syndrome is purely clinical. Shivcharan LC reported a case in which the 
patient had decreased  outercanthal distance.
23 
	



    	

             In 1975 Richard C et al measured the distances between the medial 
canthi, lateral canthi, and the pupils of 580 black boys and 639 black girls, 
between the age 5 to 11-year-old normal subjects. The intercanthal and 
interpupillary values for black boys significantly exceed those of white boys. 
There are three exceptions involving interpupillary distance. The values for 
black girls exceed those of white girls. There are two exceptions, one each of 
the lateral canthal and interpuillary distances. The measurements of a patient 
can be compared with normal standards, which is specific for race as well as 
age and sex. The values for neither the canthal nor the circumference-inter 
orbital index of the blacks differed from values available for whites.
24
Juberg R C et al in 1975 studied the  normal values for intercanthal 
distances of 5- to 11-year-old American blacks. The distance between the medial 
canthus, the lateral canthus and pupils were measured in 580 black boys  and  639 
black girls. The values were compared with previously published values and found 
out the intercanthal distance of black boys  and black girls significantly exceeded 
that of the white boys and white girls.
25
Singh J.R.  et al in 1983 did a studied in which they measured the 
Interpupillary distance (IP), inner and outer canthal distances (IC, OC) have been 
investigated in an Indian population to establish normal values for these 
parameters. In males, the mean values of IC and OC were found to be 3.15 ± 
0.2445 and 8.44 ± 0.3172 cm, respectively. However, in females these values were 
3.09 ± 0.2862 and 8.17 ± 0.3310 cm, respectively.
26 
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In 1990 Murphy WK et al studied 100 black patients (71 female and 29 
male). They were measured for intercanthal and interpupillary distance. For the 
overall group the mean intercanthal distance was 33.9 ± 3.0 mm; previous studies of 
white persons and mixed populations indicate an average of 32 ± 3 mm. The mean 
interpupillary distance for this study was 63.7 ± 3.7 mm; previous studies indicate 
an average of 63 ± 3 mm. This study suggests that the intercanthal and interpupillary 
distances in blacks are similar to findings of previous studies on whites and mixed 
populations.
27
Julie R Quant et al in 1991 measured the exophthalmus, intercanthal 
distance, interpupillary distance, interorbital distance in 243 adults of age group 
ranging from 18 to 60 years and concluded that the  intercanthal distance value for 
male is in the range of 31.07 to 40.77mm and in males it is   in the range of 30.17 to 
40.09mm. He also compared the obtained mean value with the intercanthal values of 
Koreans, Caucasians, blacks ,Vietnamese and found out that the  ICD of  HOK is 
similar to that of blacks but it is larger than Caucasians population.
28 
Kaimbo D K et al in 1994 studied the orbital measurements in Zairian 
children. The   intercanthal distance were measured with ruler. 95 healthy subjects in 
the age group of 2 ½ to 18 years were included in the study which included 47 boys 
and 48 girls. The study is performed by dividing into 4 groups. First group included 
children in the age 21/2 to 6 years , second group in the age of 7 to 10 years, third 
group in the  age group of  11to 14, and fourth group in the age group of 15 to 18 
years. The mean intercanthal distance was 27.4 +/- 2.7 mm for the first age group, 
29.7+/- 3.1 mm  for the second age group, 30 +/- 2.4 mm for the third age group and 
32.2 +/- 3.1 mm for the fourth age group. The mean +/- SD outer orbital was 100.0 
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+/- 4.4 mm for the first age group, 106.5 +/- 4.6 mm for the second age group, 111.7 
+/- 6.8  mm for the third age group and 118.5 +/- 6.4 mm for the fourth age group.
29
Roberto L barrette et al Orbital measurements in black and white population 
in 1999 .the    study included1126 patients which included     white men (n = 34)
black men (n = 33),white women (n = 31), and black women (n = 28).  He found out 
that intercanthal distances differed between male and female. But there   is no 
significant difference  in the ICD between black and white population.
30
Wu KH et al in 2000 studied the  inner canthal distance, outer canthal 
distance, interpupillary distance, and palpebral fissure length. 4446 normal Chinese 
children in Taiwan were included in the study. The sample of 284 full term 
neonates, 2742 infants and children aged from 1 month to 3 years, and 1420 
preschool children were measured for inner canthal distance, outer canthal distance, 
interpupillary distance and palpebral fissure length. No significant sex differences 
were observed. Compared with previous studies, inner canthal distance, outer 
canthal distance and interpupillary distance in Chinese children in Taiwan were 
wider than those in Caucasian children. They also found that inner canthal distance 
was wider than palpebral fissure length at the same age; therefore it was not correct 
to diagnose hypertelorism in Chinese children in Taiwan; as if an imaginary third 
eye could fit between the eyes. Thus, they suggest that measurements should be 
adjusted with normal standards specific for race. Consideration of the position of 
eyes is relevant for the diagnosis of a large number of syndromes.
31 
              Kaimbo k et al in the year 2000 did  study to find out the changes in the 
innercanthal distance in children affected with sickle cell anemia. The measurements 
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were done in 66 Congolese children with homogenous sickle cell anemia in  the age 
group of 2 to 18 years old. The obtained results were compared with 95 healthy 
children in the similar age. The innercanthal distance were similar to healthy 
children whereas  the outercanthal distance were smaller than the healthy  children
32
. 
Kitaoka T et al in 2001 studied the inter-inner  canthal distance ,inter-outer 
canthal  distance and inter pupilary distance  in 1600 normal infants and children. 
There is    significant increase in the DIC, DOC and PD from one month after birth 
to 12 years of  age. PD is increased from 13 years to 15 years of age. DIC and DOC 
were stable. The  DIC/PD and DOC/DIC averages were 0.61 and 2.73, respectively, 
one month after birth and 0.63 and 2.69 at three months after birth. On the other 
hand, DIC/PD and DOC/DIC were stable at 0.55-0.59 and 2.45 from 8 to 15 years of 
age. DIC and DOC were stable but PD increased from 13 years of age to 15 years of 
age in junior  high school
34 
Gupta et al in 2003 did a study in the Indian population to establish the 
normal values for intercanthal and outercanthal distance  in the age group of 3-80 
years. 2500 participants were enrolled in the study. The intercanthal, outercanthal 
distance for males were in the range of  20-36 mm and 76-105 mm and in female the 
values were in the range of 20-36 mm and  71-105 mm respectively. The difference 
in the mean values in some groups  were statistically significant. When compare 
with other population the normal values in the Indian population is lower than the 
other population.
35 
             Fok TF et al in 2003 studied the inter-canthal distance and outer-canthal 
distance in new born Chinese babies. He enrolled 2384 babies in the gestation period 
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of  33 and 42 weeks. The male Hong Kong infants had significantly larger inter-
canthal and outer-canthal distance than their female counterparts. Further they 
concluded that the results were compared with the Caucasians and it ICD is smaller 
in Hong Kong infants while the OCD is higher. Further they stated that there exists 
no difference when compared with the Taiwan population. these intra-racial 
differences are due to the operation of geographic, environmental or cultural factors 
remain to be explored. Inter-racially, most studies did not report any significant 
differences between sexes 
36
Saheeb BDO et al in 2004 studied the medial and lateral canthal distances in 
3 to 18   years 468 male and 408 female Nigerians and concluded that the mean 
value of medial canthal distance for the Nigerians is slightly higher than the 
Caucasians. No significant difference in the lateral canthal distance between the 
group. There is significant difference in medial canthal distance between the 
Nigerian and Caucasian females. But there is no significant difference in the lateral 
canthal distance.
37
Erika N et al in 2005 did Measurements  in 77 individuals (39 males and 38 
females). Craniofacial measurements (total 38) were compared between males and 
females, and between Latvians and non-Latvians. Comparing measurements from 
the orbital region we found that supraorbital depth, orbital depth, intercanthal width, 
binocular width, eye fissure length, and interpupillary distance were larger in males, 
but orbital depth was similar in males and females. there is no statistically 
significant differences in almost all craniofacial measurements if compared between 
Latvian and non-Latvian females. As expected, sexual dimorphism was found to be 
statistically significant in almost all parameters that include head and face.
38 
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Egwu OA et al in the year 2008 published the normal  inner canthal and 
outer canthal distance in Nigerian population. A total of 460 students including 264 
males and 196 females. The mean age of 23.27±3.48 years for males and 21.37±2.82 
years for females volunteered in this study. The mean IICD for males and females 
were 43.90±4.11 mm and 41.77±3.37 mm respectively. The mean OICD was found 
to be 118.34±0.66 for males and  114.76±0.34 for females. The canthal index (CI) 
showed 37.10±2.93 for males and 36.41±2.69 for females. Persons correlation 
coefficient indicated positive relationship between IICD, OICD, CI, FOD and Body 
surface area (BSA). IICD and OICD correlated with height while OICD alone 
correlated with Body mass index (BMI). A multiple regression equation was 
developed for CI as dependent variable and FOD, Age and height as independent 
variables. This study will provide a databank for craniofacial surgeons and 
ophthalmologists and help in the evaluation of deformities, post-traumatic 
telecanthus and hypertelorism in our population.
39
Mohammad Etezad-Razavi et al in 2008  studied the correlation between the 
interpupillary and interoutercanthal distance. The study included 254 female and 
165 males between 3 months to 20 years. Participants were divided into 4 groups  
The mean for intercanthal distance is 29.16±3.31  for males and female  29.2±3.4. 
The mean for outer-canthal distance for females is 78.86±7.7  and males 80.45±9.22. 
There is significant difference in the values of OICD in the age group of 3-5 years.
40 
             Oladipo et al in 2010  carried out a study to  determine the normal mean 
values of interpupillary distance, nasal limbus to temporal limbus, inner-outer 
intercanthal distance, inner intercanthal distance outer intercanthal distance, length 
of palpebral fissure and canthal index of Ijaw adults distance, length of palpebral 
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fissure and canthal index of I jaw adults. He concluded that Nigerian  males and 
females had mean Inner intercanthal distance of 3.89cm and 3.7 cm, mean outer 
Intercanthal distance of 10.77cm and 10.46cm respectively. The results obtained 
indicate a sexual dimorphism with a significantly higher values of all the parameters 
in males compared to females (p<0.05) using Z-test. They also concluded that  the 
results of this study will be of immense use in forensic medicine and anthropology 
and will also serve as a future frame work for estimating the ocular dimension of 
Nigerians.
17
                In 2010 Amira AAA et al, did a study to evaluate the hypertelorism in 
genetic syndromes and to start setting up the standards for orbital parameters among 
children in Egypt. Head circumference, outer canthal inner canthal and 
interpupillary distances were measured in 279 children; 49 patients with syndromes 
involving hypertelorism and 230 normal control children within the same age group. 
13 groups were included in the control group and mean values of the  orbital 
measurements were estimated for all the thirteen groups. Normal values were 
obtained and compared with the children with hypertelorism and with other 
population. No significant differences were found between the sex in different 
orbital measurements such as intercanthal and outercanthal distance. Also the 
Eygyptian orbital parameters did not match the Africans and Americans, but it 
coincided with that of the Turkish. They also concluded that the craniofacial 
syndromes had greatest measurements of hypertelorism. This study can acquaint the 
geneticists on the need to the actual measurement, in relation to age, sex and racial 
standards for accurate diagnosis of syndromes.
20 
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Blessing N R Jaja et al  in 2011 studied the intercanthal  and outer canthal 
distance in 16-18 years females and males. The resultant mean inner canthal 
distance was 1.85±0.30cm and 2.07±0.29cm (males vs. females, p=0.000); mean 
outer canthal distance, 10.39±0.56cm and 10.40±0.98cm (males vs. female, p= 
0.899). The resultant mean values were lower than the other Nigerian groups.
15 
Umweni et al in the year 2011 studied the medial canthal distance  (MCD) 
and lateral canthal distance(LCD)  in 43 cleft lip and palate patients(CLAP) ,which 
included 27 males and 16 females. MCD for males CLAP patients 39.3 mm While 
31.9 mm for normal population while mean female MCD was 39.3 mm compared 
with 31.6 mm for normal population. The mean, LCD for CLAP males was 110.8 
mm while a normal population male was 105.2 mm . Mean LCD for females CLAP 
was 110.5 mm compared with 104.8 mm for normal sample. Mean MCD and LCD 
for both males and females were significantly higher in CLAP patients than normal 
population (p<0.01).
41 
Patil SB et al in 2011 studied the eyelid measurements in 160 patients 
between the age group of 16-60 years in  Indian population. He divided the patients 
into three groups Groups A to C: 16 to 30 years, 31 to 45 years, 46 to 60 years, 
respectively. A significant increase in palpebral fissure from Group B to Group C 
was observed. As age progressed beyond 45 years increase in intercanthal distance 
was observed. There was a significant decrease in the interpupillary distance as age 
increased-from Group A to Group B .The anatomy of the Indian population is 
distinct in that the palpebral fissure in men is less than that in women. It appears that 
changes in the eye become more pronounced after 45 years, including an increase in 
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palpebral fissure, intercanthal distance, and height of the upper lid, along with a 
decrease in interpupillary distance.
42 
Amal A. Bukhari et al in 2011 Measurements were made on 668 subjects 
(mean age 33.8 years; 58.7% female). The horizontal palpebral aperture was 30.1 ± 
2.9 mm (mean ± SD), vertical palpebral aperture was 10.1 ± 0.85 mm, upper lid skin 
fold height was 3.6 ± 1.9 3 mm, upper lid crease height was 9.6 ± 0.8 mm, eyebrow 
height was 10.2 ± 2.7 mm, and intercanthal distance was 32 ± 2.7 mm. There was a 
statistically significant correlation between gender and eyebrow height (P = 0.001) 
and gender and horizontal palpebral aperture (P = 0.016), but no significant 
correlations were noted between any measurement and age. Conclusions: Saudi 
Arabian eyes are unique in exhibiting a higher upper lid skin fold, higher lid 
crease.
43 
Osunwoke E.A et al in 2012 conducted a study   the normal intercanthal and 
outercanthal, interpupillary distance and head circumference on 3-21 years old 
Ijaws. Total of thousand people were included in the study. Vernier caliper, non 
stretchable plastic ruler and tape were included in the study. The results showed that 
the intercanthal distance, outercanthal distance for male is 28.30+-4.16 mm,92.49+-
6.30 mm respectively and for females is 28.15+-2.75 and 91.96+-5.81 mm  
respectively. This study found that the overall intercanthal for males  is larger than 
the females
18
              Vasanthakumar P et al in 2012 studied the palpebral fissure width (PFW), 
palpebral fissure height (PFH), palpebral fissure inclination (PFI), outercanthal 
distance (OCD),interpupillary distance (IPD), intercanthal distance (ICD) in the 
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south Indian adults with the age group of 18-26 years males and females  and 
concluded that there is no sexual dimorphism in the intercanthal distance (male: 
34.27 mm; female: 33.41 mm) while outercanthal distance showed sexual 
dimorphism (male: 95.55 mm; female: 92.44 mm). According to Caucasians norms, 
the ICD ranges from 30 to 35 mm. In the present study, mean value of ICD in both 
genders (male: 34.27 mm; female: 33.41 mm) follows the Caucasians norms. In our 
study, no significant gender difference was observed in mean ICD. Farkas et al. 
reported a mean value of 34.1 mm in Indian males and Kunjur at al.1 reported 33.3 
mm in White females. Our findings of ICD in both the sexes (male: 34.27 mm; 
female:33.41 mm) were similar to the figures reported by Farkas et al. and Kunjur et 
al. When compared to our study, Farkas et al. reported lower mean values of 27.3 
mm for males and 24.6 mm for female subjects aged 18-30 in a study on an Iranian 
population. Oldipo et al.13 reported higher values (male: 38.9 mm; female: 37.3 
mm) compared to our study. He further stated that the ethnicity and gender should 
be considered in the orbital surgeries by the surgeons. The results from this study 
construe that there is a statistically significant gender difference in certain 
parameters between males and females. When the data of the present study were 
compared with the previous reports, the measured parameters showed variations and 
similarities (racial and sexual) with other populations. Variations in the morphology 
of orbital features according to race, sex and ethnicity may affect the treatment 
planning and diagnosis during facial analysis. Hence, during reconstructive surgery, 
it is important for the surgeons to have knowledge of local norms during facial 
analysis in order to evaluate and modify the disproportionate features without 
disturbing the ethnical features. The results of this study will be of immense use in 
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surgical procedures like ocular prosthetics, blepharoplasty and in forensic science to 
trace missing individuals by applying facial reconstruction techniques, dentistry, 
genetics and pale anthropological studies.
6
Esomonu  UG et al in 2012 did a study to document the intercanthal and 
outer canthal distance in 2700 subjects which included 1350 males and 1350 
females. The subjects were divide into age groups of  7-9, 10-12, 13-15, 16-18, 19-
21, 22-24, 25-27, 28-30 and 31-40 years. The inner canthal distance lengthened by 
6.2 mm in males and 41 mm in females for subjects between 7-9 and 13-15 years 
old age groups and  the outer canthal distance increased by 9.2 mm in males and in 
females 9.5 mm. The inner canthal distance gradually lengthened further by 6 mm in 
males for ages between 16-18 and 22-25 years old groups and  in females it 
gradually shortened by 10 mm whereas  the outer canthal distance value shortened 
by 3 mm in the male .In  female the value further lengthened slightly by 13 mm. In 
group of 25-27 and 31-40 years old, in females the inner canthal distance gradually 
shortened by 7 mm while in males its values did not change . The outer canthal 
distance value in the male is shortened by 3.8 mm while female value remained the 
same. They concluded that aging affects the growth rate of the canthal distances.  
Higher growth rate noted in the 7 to 15 years old subjects.
44 
Agarwal  J  in 2013 conducted a study on the assessment of inter-canthal and 
outer-canthal distance in Chhattisgarh region and found all the measured parameters 
were increasing between  7 to 25 years and the maximum growth in ICD and OCD 
is found in between 8 and 9 year in both sexes. They obtained values as follows. In 
male, the mean values of ICD and OCD observed among children (age 7-14 years) 
were 30.53mm and 92.57 mm respectively; in young adults (age >14 to 25 years) 
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were 31.82 mm and 95.69mm respectively; and in adults (age >25 to 40 years) were 
32.50mm and 96.10mm respectively. In female, the mean values of ICD and OCD 
observed among children (age 7-14 years) were 30.44mm and 91.89 mm 
respectively; in young adults (age >14 to 25 years) were 31.70 mm and 94.16mm 
respectively; and in adults (age >25 to 40 years) were 32.00mm and 94.40mm 
respectively. All parameters were higher in males than in females , but the 
difference was  not statistically significant. In conclusion, they stated that this   
present study documents the anthropometric variation pattern of the orbitofacial 
parameters of population residing at Chhattisgarh region and presents normative 
data for the measured parameters, specific for age and sex. This data may be used as 
an important tool for diagnosis of many dysmorphic syndrome by genetic 
counsellor, in reconstructive surgery and for identifying dead or  live person by 
forensic expert.
7
Yaese S N Jayartane et al in 2013 studied the periocular norms in 103 
subjects which includes 51 males and 52 females , between 18 and 35 years and he 
concluded that that the inner canthal distance for males is 40.61 mm and females is 
38.27 mm and binocular width is 93 mm for males and 88.39 mm for females. He 
finally concluded that there is no significant sexual dimorphism between the gender. 
Measurement of periocular structures is of great value in several clinical specialties 
including optometry, ophthalmology, medical and clinical genetics, oculoplastic 
surgery, and traumatology. Periocular abnormalities can also arise through trauma. 
Traumatic telecanthus,  which is often observed in naso-orbito-ethmoid complex 
fractures. It is important to note that several interacting features such as epicanthic 
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folds, flat nasal bridges, widely spaced eyebrows, or narrow palpebral fissures can 
give rise to the visual impression of hypertelorism.
45 
Kalpit Shah et al in 2014 studied the inner intercanthal and outer intercanthal 
distance in 3500 subjects from birth to 70 years of age and concluded that  all these 
values are stabilized by 16-20 years of age. IICD and OICD started increase only 
after one month .the OICD shoed faster growth in the first two years of life while 
IICD the growth is steady in the first decade of life. The value obtained by him are 
IICD in the range of  19.82-34.14, for OICD it was 57.31-87.97 mm. They finally 
concluded that this  study gives a nomogram for these parameters in the average 
Indians which could be relied upon in diagnosis of craniofacial syndromes and 
orbito-facial trauma or for planning reconstructive surgeries for the same, in making 
of accurate spectacles & for manufacture of binoculars & stereomicroscopes. The 
difference between the two sexes is present but is not statistically significant in our 
population group.
17
Anibor E  et al in 2014 studied the intercanthal and outercantal distance in 
the age group of 12-35 years in the Isokos male and females . Results showed that 
Isoko males and females had mean OCD of 106.17±3.73 and 107.13±2.98 
respectively and mean ICD of 36.98±1.96 and 34.63±2.24 respectively. The mean 
OCD and ICD of Isoko males are higher than OCD and ICD of Isoko females.He 
also conclude that the  result also showed that the CI of Isoko males increased as age 
increases  when compared with the values of Isoko females. It is believed that 
genetics and environmental factors may be responsible for the variation in CI and 
other craniofacial indices between and within the populations.
46
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Muhja s et al in the year 2014 established the normative craniofacial 
dimensions and proportional relationships for Sudanese female (SF) population, 
North American White population(NAW) and Africane America female 
(AA)Population. He compared the normative values for each population with one 
another .He concluded that there is no significant difference in intercanthal width 
between the three populations. when the Sudanese intercanthal measurement was 
compared to the Africane American sample, and a P-value of 0.25 when the same  
measurement in the Sudanese sample was compared to the North American White 
sample. They concluded by using these  normative anthropometric data  which 
includes both linear and proportional values the diagnosis and treatment planning of 
young adult female patients of Sudanese descent can be made more accurately.
47
Kumar AKV et al  conducted a study in 2014 to correlate the ICD and 
combined mesiodistal width of maxillary anterior teeth. In this study the mean ICD 
was measured and correlated with the combined width of the maxillary anterior 
teeth. The mean ICD in all subject was found to be 30.23±1.51mm. ICD was chosen 
for measurement in the present study for the following reasons: Studies have proved 
that the reference points (namely, medial angles of the palpebral fissures of the eyes) 
as a stable anthropometric parameter. These reference points can be easily located 
and measured with a simple instrument such as vernier calliper
48
. 
Usman YM and Shugaba AI in 2015 stated that the Canthal indices in the 
Ibibios are clearly different from other populations. The study among the Igbos 
revealed that ageing affects the rate of growth of the intercanthal distances. For the 
healthy urban Turkish subjects, there was significant increase in near and distant 
IPD measurements with age until 19 years in male subjects. In the Sudanese 
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population, ICD was found to be greater in males than in females. No statistically 
significant difference exists in the inner canthal and interpupillary distances between 
both Egyptian boys and girls for the same mean age. In Saudi Arabian adults, mean 
ICD was 31.92mm. It has been demonstrated that genetics, environmental factors, 
gender and age results in variations of the considered parameters. This has 
demonstrated that genetics, environmental factors, sex and age are responsible for 
the variation in the considered parameters. Therefore when making clinical 
determination of ocular hypo or hypertelorism in some craniofacial malformations 
and various syndromes, it should not be enough to rely on impression on physical 
features on the face only but to consider standards. It is therefore recommended that 
more studies be carried out among the numerous other ethnic groups and races so 
that national and international standards can be documented.
49
Shivahare p et al  performed a study to in which maxillary intercanine width 
can be used to detect interpupillary distance, intercanthal distance, interalar distance 
and bizygomatic distance and to evaluate the role of maxillary intercanine width in 
the 2D reconstruction of the face. In this study the IICD in age groups of 1823 
24 28 ,29 35 is  32.78±3.21mm, 30.28±3.46mm, 30.84±2.79  in males and females 
it is 30.17±0.83 mm,31.38±3.12mm, 31.34±2.25 mm it is  respectively. The OICD 
in age groups of 18 23 ,24 28 ,29 35 is 96.11±5.25 94.90±4.55 94.58±3.60and in 
females is  89.78±2.04mm, 90.34±4.74 mm,91.88±4.22mm. All these values in all 
age groups in males are higher than the females.
50
Alkhairy S et al in 2016 studied the orbital measurements. Pakistan 
population in 500 people which included 227 males and 274 females  and concluded 
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that the mean intercanthal distance is 3.4cm ± 0.4cm and outer canthal distance is 
10.7cm ± 3.9cm.There is no mean difference found in the values by gender or age 
group separately. Also they conclude that the anthropometric variations for head 
circumference, inner canthal distance, outer canthal distance and the interpupillary 
distance are seen with age and gender. The  standard baseline values should be 
defined for these parameters . Also these should be considered when classifying a 
patient with hypertelorism, hypotelorism or telecanthus or when planning an orbital 
surgery.
3 
Meltem Acar Gudek et al  studied  the Anthropometric measurements of the 
orbital contour and canthal distance in young Turkish population. He included 115 
students 59 females and 54 males in the study and  found out that the  male had 
mean value of intercanthal distance and outercanthal distance of  28.68 ± 3.61 mm, 
96.43 ± 11.90 mm respectively. Females had  mean value of inner-intercanthal 
distance and outer canthal distance of  27.84 ± 2.90 mm, 95.08 ± 9.85 mm 
respectively. Measurements were higher in males than in females. They concluded 
that these values can be used  for clinical interpretation of periocular pathology and 
serve as reference values when planning aesthetic and posttraumatic surgical 
interventions.
51
Dennis E et al in 2012 studied the intercanthal and outercanthal distance 
head circumference in 601 subjects including 313 males and 288 females. The 
subjects were in the age group of 18-30 years from the Urhobo ethnic group of 
Nigeria. The mean value of intercanthal distance in males is 39.7 mm while in 
females it is 38.5 mm . The mean value for outercanthal distance in males is 106.8 
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mm while in female is 104.4 mm. And concluded that there is significant difference 
in the values between the genders.
52 
Pool GM et al  conducted a study in 2016 . In this study 204 children with 
ages ranging from birth to 36 months were included . Soft-tissue and bone windows 
were reviewed and the intercanthal (IC), bony interorbital (IO), and bony lateral 
orbital (LO) distances were measured. There was rapid increase in soft-tissue and 
bony measurements from 06 months , after 12 months there is tapering of the 
values. The  mean IC distance 22.22 ± 1.13 mm  , bony IC is 14.16 ± 0.74 mm, and 
bony LO is 65.56 ± 1.76 mm,  at 12 months were 27.74 ± 1.01 mm, 16.21 ± 0.75 
mm, and 77.98 ± 1.57 mm, respectively. The  bony LO position was equivalent to 
the lateral canthal position and measurements. For all the group the IC distance was 
one-third the lateral canthal distance. They concluded that this study established and 
reported normal anthropometric orbital measurements in a paediatric population 
using fine-cut craniofacial CT. These measurements serves in  evaluating children 
with craniofacial anomalies.
53
Attokaran G et al did a study and concluded   that the inner intercanthal 
distance and the mesiodistal width of the maxillary anterior increases with age .  
They  concluded that in Thrissur population  the inner intercanthal values in females 
showed statistical significance  when compared with width of the maxillary 
anteriors. They also observed that the inner-intercanthal distance showed dynamic 
changes as the age increases in both males and females. Also the values are higher in 
males than in females.
54 
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Nzeako et al. In 2017 studied the intercanthal distance and outercanthal 
distance in people in the delta state , which included 569 males and 431 females in 
the age of 21-35 years with normal craniofacial configuration. A vernier calliper was 
used to measure the inner intercanthal distance and outer intercanthal distance. The 
male (34.06mm) had higher intercanthal distance than the females (33.59) even 
though the values  statistically insignificant. He further compared the this study with 
other studies by Bruce and Timothy (1992) who  reported 34±4mm; Murphy and 
Lasin (1990) reported  as 33.9±3.0 mm; Ngeow and Akan (2005) reported as 
33.0±2.6mm; for Malaysians . These values are similar to the value of this study. 
These  significant difference in the  values  could be due to racial and ethnic 
differences caused by environmental and genetic factors. These things could  control 
pre-pubertal and post-pubertal development of the upper third of the face.  He 
concluded that the knowledge gained from this study will help in the understanding 
of orbito-cranial growth patterns of females and males in this subgroup, for early 
diagnosis of craniofacial syndrome and the surgical management of craniofacial 
deformities. However, craniofacial dimension should be performed with normal 
standards specific for age, sex, race and ethnic group. Thus, the data obtained in this 
study is important to maxillofacial surgeons, clinicians and forensic scientist.
55 
Ting Yin Lu et al in 2017  published a journal in which they studied the 
prevalence of double eyelid among the Malays and Chinese who reside in Malaysia. 
They also  the measured the periorbital tissue parameters among these two 
Mongoloid ethnicities . 103 Malay and 97 Chinese volunteers participated in this 
study. They  were captured using indirect 3D photogrammetry. The measurements  
were obtained using the software provided by the manufacturer. The  author found 
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out that all Malays and 70.1% of Chinese in this cross section population had double 
eyelid on both eyes. They also found out that the intercanthal distance of the 
Chinese (IDC = 35.85 mm) was wider and their interpupillary distance was narrower 
(IPD = 62.85 mm) compared to the Malays (ICD = 34.21 mm; IPD = 64.04 mm). In 
conclusion, there were significant differences in the prevalence of double eyelid and 
periorbital tissue among  these two ethnic groups.
56 
       Annelyse C B et al in 2017 studied 100 Caucasian volunteers at a tertiary 
hospital in Southern Brazil. He in this study stated that Craniofacial anthropometry 
began when anthropologists measured human skulls to categorize and classify the 
minto races. It was then discovered that the nasal index was the best index for 
distinguishing the different humanethnicities.1The initial clinical application of 
craniofacial measurements occurred in cases of congenital alterations and after 
disfiguring facial traumas, situations in which the surgeon needed to know the 
standard measures, with the anthropometric studies, based on the general population, 
serving as an excellent basis.2Since then, the development of facial morphology 
measures has taken place along with the development of facial plastic surgery, 
because facial anthropometric measures, considered as facial aesthetics standards, 
provide objective information for an adequate preoperative evaluation and surgical 
programming. The ideal facial measures are present in numerous books and 
articles about facial plastic surgery. However, there is rarely an attempt to defend its 
validity with the frontal and lateral view photos, intercanthal distance, alar distance, 
nasal dorsum length, nasofrontal angle, nasolabial angle, and nasal tip projection 
were obtained. A statistical analysis was performed to compare the measures 
obtained between genders and with the ideal patterns. Only 6% of the population 
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sample had an intercanthal distance equal to the alar distance, other 6% showed a 
greater intercanthal distance compared to the alar, while the great majority (88%) 
had a greater alar distance compared to the intercanthal. The alar distance was 
significantly greater than the intercanthal distance (p < 0.001). Comparing the 
results  obtained in the population studied and those presented in the literature, 
except for the nasolabial angle, the population anthropometric measurements were 
statistically different and larger than the aesthetic ideal.
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Materials & Methods 
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The present study was carried out in the Department of Oral and 
Maxillofacial surgery, Sree Mookambika Institute of Dental Sciences, 
Kulasekharam. 
Study period: 
Study period is 12 months. 
Study design:  
This is a Cross sectional study for finding the normative value for inner -
intercanthal and outer-intercanthal distance in kanyakumari district. 
Study setting: 
Individuals attending Sree Mookambika Institute of dental science is 
randomly  selected and explained about the procedure and study is conducted in  
Oral and Maxillofacial Surgery Department.  
Only 240 individuals who fulfilled the inclusion criteria formed the study 
group. 
Study subjects: 
      Individuals attending Sree Mookambika institute of dental science.  
Number of groups to be studied: One. 
Group in detail:  
240 individuals between the age of 7  40 years from Kanyakumari District. 
This included 120 males and 120 females.  
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SAMPLING:  
Sample size calculation  
 


P=Inner canthal distance =30.53 
Q=100-P 
D=20% of P 
Level of confidence=95% 
Level of power=80% 
Sample size=235.67=240 
Total sample size of study =240. 
Sampling technique : Systematic random sampling 
EXCLUSION CRITERIA: 
• Individuals with the history of neurological disease 
• Developmental disabilities. 
• Oculofacial trauma. 
• Craniofacial congenital anomaly. 
• Individuals not willing to participate. 
INCLUSION CRITERIA: 
• Individuals from Kanyakumari district attending  Oral and Maxillofacial 
Department (SMIDS) 
• Individuals in age group of 7-40 years. 
• Strabismus and clinically manifested telecanthus or epicanthus. 
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• Individuals with previous history of maxillofacial surgery. 
• Individuals not willing to participate in the study. 
  This study protocol was reviewed then approved by our department review 
board, research committee, ethical committee and all the individuals participated in 
the study were informed about the benefits and possible risks. 
EQUIPMENT AND ARMAMENTARIUM: 
   1. Digital vernier calliper. 
   2. Laptop. 
PROCEDURE IN DETAIL:
  The individuals fulfilling the inclusion criteria, who are attending Sree 
Mookambika institute of dental science are randomly selected and explained about 
the study and taken to oral and maxillofacial surgery. After getting informed consent 
and if the individuals are less than 18 years old the parents are explained about the 
procedure and got informed consent from them  in the ascent form. 
  The individual is comfortably seated in the dental chair, in a relaxed upright 
position with his/her at the same level of examiners head. In case if the individuals 
are wearing they are asked to remove it for measurement. The individual is 
requested to look straight and stay steady. For measuring the inner-intercanthal 
distance, the vernier caliper was gently placed on the medial canthus of one to the 
medial canthus of other eye and the distance between the medial canthus of either 
eye is measured and the reading is noted in the data sheet.  Then the reading in the 
vernier calliper is adjusted to zero before measuring the outer canthus distance. The 
position of the head of the individual is again checked .Then the vernier calliper is 
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gently placed in the lateral canthus of one eye to the lateral canthus and the distance 
is noted in the data sheet. 
 Precautions taken during measurement were included cleanliness of instrument, 
check for zero error and check parallel error (error due to wrong positioning of the 
eye).  
DATA SHEET: 
Sl. No AGE in years 
Sex (male or 
female) 
Intercanthal distance 
(ICD) in mm 
Outercanthal distance 
(OCD) in mm 
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Results & Observations 
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The purpose of this study is to evaluate the normative inner-intercanthal and 
outer-intercanthal distance in kanykumari population. The difference in the values 
with age and gender should be evaluated. A total of 240 individuals including 120 
males and 120 females from the age of 7- 40 years were enrolled in the study. 
Baseline data for IICD and OICD were record in all the individuals. From 
the recorded values the mean for male and female will be found out. Also, these 
recorded values can serve for diagnosis of craniofacial anomalies , as a reference 
value for correction of traumatic telecanthus, forensic purposes in this local 
population. 
Statistical analysis:  
The data was expressed in number, percentage, mean and standard deviation. 
Statistical Package for Social Sciences (SPSS 16.0) version used for analysis. 
ANOVA (Post hoc) followed by Dunnet t test and Chi square test applied to find the 
statistical significant between the groups. P value less than 0.05 (p<0.05) considered 
statically significant at 95% confidence interval. 
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Table-1: Distribution of individuals based on age  
Age (Years) Number Percentage (%) 
7-20 years 80 33.33 
21-30 years 77 32.08 
31-40 years 83 34.58 
Total 240 100.00 
(p>0.05 no significant difference compared between the age) 
Graph-1: Distribution of individuals based on age 
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Table-2: Distribution of individuals based on gender  
Gender Number Percentage (%) 
Male 120 50.00 
Female 120 50.00 
Total 240 100.00 
(p>0.05 no significant difference compared between the gender) 
Graph-2: Distribution of individuals based on gender  
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Table-3: Mean inter canthal and outer canthal distance of the individuals 
Distance Distance (mm) (MEAN±SD) 
Inter canthal 32.75±2.54 
Outer canthal 100.88±58.80 
Graph-3: Mean inter canthal and outer canthal distance of the individuals 
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Table-6: Correlation of individuals gender with inter canthal distance  
Gender 
Inter canthal distance (mm) 
(MEAN±SD) 
p value 
Male 30.45±2.19 
2.90 
Female 31.94±1.89 
(p>0.05 no significant difference compared between the gender) 
Graph-4: Correlation of individuals gender with inter canthal distance 
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Table-7: Correlation of individuals gender with outer canthal distance  
Gender 
Outer canthal distance (mm) 
(MEAN±SD) 
p value 
Male 99.23±1.45 
1.84 
Female 100.94±2.45 
(p>0.05 no significant difference compared between the gender) 
Graph-5: Correlation of individuals gender with outer canthal distance 
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Table-4: Correlation of individuals age with inter canthal distance  
Age (Years) 
Inter canthal distance (mm) 
(MEAN±SD) 
p value 
7-20 years 31.78±1.29 
0.90 
21-30 years 32.72±2.09 
31-40 years 33.77±1.89 
(p>0.05 no significant difference compared between the age) 
Graph-6: Correlation of individuals age with inter canthal distance 
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Table-5: Correlation of individuals age with outer canthal distance  
Age (Years) 
Outer canthal distance (mm) 
(MEAN±SD) 
p value 
7-20 years 98.89±1.35 
0.76 
21-30 years 99.92±2.78 
31-40 years 100.98±3.89 
(p>0.05 no significant difference compared between the age) 
Graph-7: Correlation of individuals age with outer canthal distance 
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Table-6: Correlation of age gender with inner intercanthal distance  
Age (Years) 
Inner canthal distance (mm) 
(MEAN±SD) 
p value 
Male Female 
1.89 
7-20 years 30.12±2.89 31.89±1.89 
21-30 years 31.45±1.34 32.91±2.73 
31-40 years 32.12±3.24 33.12±4.12 
(p>0.05 no significant difference compared between the gender) 
Graph-8: Correlation of age gender with inner intercanthal distance 
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Table-7: Correlation of age gender with outer canthal distance  
Age (Years) 
Outer canthal distance (mm) 
(MEAN±SD) 
p value 
Male Female 
1.92 
7-20 years 97.90±2.89 98.34±1.45 
21-30 years 99.12±2.10 99.45±2.18 
31-40 years 99.93±1.93 100.23±1.12
(p>0.05 no significant difference compared between the gender) 
Graph-9: Correlation of age gender with outer canthal distance 
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Table-8: Correlation of present study inner intercanthal distance with other 
Indian studies with gender  
Gender 
Inter canthal 
distance (mm) 
(MEAN±SD) 
Vasanthakumar 
et al (mm) 
(MEAN±SD) 
Singh et al 1983 
(mm) 
(MEAN±SD) 
p vale 
Male 30.45±2.19 34.27±3.57 31.5±0.24 
0.23 
Female 31.94±1.89 33.41±3.09 30.9±0.28 
(p>0.05 no significant) 
Table-9: Correlation of present study outer canthal distance with other Indian 
studies with gender  
Gender 
Outer canthal 
distance (mm) 
(MEAN±SD) 
Vasanthakumar et al 
(mm) (MEAN±SD) 
Singh et al 1983 
(mm) 
(MEAN±SD) 
p value 
Male 99.23±1.45 95.55±6.39 30.9±0.28 
1.23 
Female 100.94±2.45 92.44 ±5.71 81.7±0.33 
(p>0.05 no significant) 
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Table-10: Correlation of present study of inter canthal distance with other 
country studies with gender  
Gender 
Inter canthal 
distance (mm) 
(MEAN±SD) 
Yasas et 
al(chinese) (mm) 
(MEAN±SD) 
Oladipo et al 
(Nigerian) 
(mm) 
(MEAN±SD) 
p value 
Male 30.45±2.19 40.61±4.91 38.90 
0.04 
Female 31.94±1.89 38.27±2.61 37.30 
(*p>0.05 no significant) 
Table-11: Correlation of present study of outer canthal distance with other 
country studies with gender 
Gender 
Outer canthal 
distance (mm) 
(MEAN±SD) 
Yasas et al 
(chinese) (mm) 
(MEAN±SD) 
Oladipo et al 
(nigerian)  
(mm) 
(MEAN±SD) 
p value 
Male 99.23±1.45 93.00±5.56 107.60±0.25 
0.03 
Female 100.94±2.45 88.39±3.74 104.50±0.78 
(*p>0.05 no significant) 
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Table no 1: Distribution of individuals based on age. Totally 240 patients were 
enrolled in the study which includes both male and female . No of individuals in the 
age group of 7-20 years is 80 which constitute 33.33%. No of individuals in the age 
group of 21-30 years is 77 which constitute 32.08 %.No of individuals in 31-40 
years is 83 which constitute 34.58 % . 
Table no 2: Distribution of individuals based on gender. In a total of 240 individuals 
120 males and 120 females were equally enrolled in the study.  
Table no 3: Compromise of mean inner-intercanthal and outercanthal distance of the 
individuals. The inner-intercanthal distance is found to me 32.75±2.54 and 
outercanthal distance is found to be 100.88±58.80mm . 
Table no 4: Correlation of individuals  age with inter canthal distance . In 7-20 years  
age group the IICD is 31.78±1.29mm,21-30 years is 32.72±2.09mm,31-40years 
33.77±1.89mm. There is no significant difference in IICD between the age groups. 
Table no 5: Correlation of individuals  age with outer canthus distance. In 7-20 year 
sage group the OICD is  98.89±1.35mm, in 21-30 years age group it is 
99.92±2.78mm, in 31-40 years age group it is 100.98±3.89mm. ther is no significant 
difference of OICD between the age groups. 
Table no 6: Comparison of age, gender of individuals  with the Inner-intercanthal 
distance. In 7-20 years of males the IICD is 30.12±2.89mm, females it is 
31.89±1.89mm. In 21-30 years of age in males the IICD is 31.45±1.34mm, in 
females it is 31.91±2.73mm, in 31-40 years it is 32.12±3.24mm in male , in females 
it is 33.12±4.12mm.  There is no significant difference in IICD in between the age 
groups in male as well as in females. 
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Table no 7: Correlation of age , gender of individuals with outercanthal distance. In 
7-20 years of age in male the OICD is 97.90±2.89mm, in females it is 
98.34±1.45mm, in 21-30 years of age group in males it is 99.12±2.10mm, in females 
it is 99.45±2.18mm. In 31-40 years of age group th OICD in males it is 
99.93±1.93mm, in females it is 100.23±1.12mm. There is no significant difference 
in OICD between the age groups in  males and females . 
Table no 8: Correction of present study inner intercanthal distance with other Indian 
studies with gender. The IICD obtained in our study in males is compared with the 
IICD of males in other Indian studies . There is no significant difference of IICD in 
males in between the studies. Also it is compared with values obtained in females in 
our study with that of the values of females in other Indian studies. There is no 
significant difference of IICD in females in between the studies. 
Table no 9: Correction of present study outer intercanthal distance with other Indian 
studies with gender . The OICD obtained in our study in males is compared with the 
OICD of males  in other Indian studies . There is no significant difference of OICD 
in males in between the studies . Also it is compared with values obtained in females 
in our study with that of the values of females in other Indian studies. There is no 
significant difference of OICD in females in between the studies. 
Table no 10 : Correction of present study inner intercanthal distance with other 
country  studies with gender . The IICD obtained in our study in males is compared 
with the IICD of males  in other  studies  conducted in Nigeria , Hong kong. There is 
no significant difference of IICD in males in between the studies. Also it is 
compared with values obtained in females in our study with that of the values of 
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females in other country studies. There is no significant difference of IICD in 
females in between the studies. 
Table no 11: Correction of present study outer intercanthal distance with other 
country  studies with gender . The OICD obtained in our study in males is compared 
with the OICD of males in other  studies  conducted in Nigeria , Hong kong. There 
is no significant difference of OICD in males in between the studies . Also it is 
compared with values obtained in females in our study with that of the values of 
females in other country studies. There is no significant difference of IICD in 
females in between the studies 
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   Discussion 
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 The attractiveness of the face is as the result of the relationship between the 
symmetry of its part. The aesthetics of face depends on all anatomic structures. The 
most sensitive area of the face is the orbitonasal area, even a small difference cause 
disharmony, asymmetry and disproportion. In facial surgery, determination of any l 
disproportion of the face with the help of indices is invaluable both before and after 
the operation. The importance of facial proportions in different races has been 
declared by several surgeons.
51 
Canthus is either corner of the eye where the upper and lower eyelids meet is 
called Medial or nasal canthus is the inner canthus and lateral canthus is the outer 
canthus. The fleshy, pink lachrymal caruncle and the canaliculi which lead into the 
lachrymal sac represent the inner canthus
52
.  Inter canthal distance is one the facial 
parameters which serve as a useful tool in the medical genetics as many of the 
syndromes present at birth usually involves the head and  the face.
47
 During 
embryogenesis and after birth the distance between the orbits varies
31
.  
Soft tissue variations such as telecanthus could result in a pseudo 
hypertelorism or primary telecanthus where abnormality is confined to the soft 
tissue only. Establishing a nomogram for inner intercanthal distance (IICD) and 
outer intercanthal distance (OICD) in a normal population has important clinical 
implications.
52
Accurate measurement of these distances serves as a diagnosing tool for 
finding hypertelorism. True hypertelorism is when both the IICD and OICD are wide 
apart. Diagnosis of hypertelorism plays a very important since it is a feature of various   
syndromes like faciodigitogenital dysplasia, Greig syndrome and optitz G syndrome. 
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Primary hypertelorism is one in which there is increase in inner canthal distance but 
outer-intercanthal distance will be normal. Illusionary hypertelorism may occur in 
people with flat nasal bridge, epicanthal folds, exortopia narrow palpebral fissure, 
widely spaced eyebrows and dystopia canthorum. For example, Trisomy 21 
syndrome, epicanthic folds and flat nasal bridge both contribute to the illusion of 
hypertelorism, although measurements actually show ocular hypotelorism.
36 
 Traumatic telecanthus resulting from NOE fractures is difficult to treat and 
it involve both aesthetic as well as functional aspect in the treatment. Inadequate or 
delayed treatment of these fractures can result in scarring in the region and can give 
poor results post-operatively
11
. 
These values are also serve as a tool to diagnose traumatic telecanthus which 
is an important clinical sign associated with NOE fractures. Successful management 
of NOE fracture requires both soft tissue as well as hard tissue is consideration. 
Misdiagnosis or inadequate treatment of these fractures can result in facial 
deformities.
12 
Many dysmorphic syndromes can be diagnosed   based not only on advanced 
cytogenetic and molecular techniques, but also on recognition of subtle 
morphological anomalies in craniofacial region. Dysmorphic characters are usually 
reported by clinicians in descriptive terms such as wide-set eyes, broad nose, 
and largemouth. However, such description is subjective. Anthropometrical 
measurements can overcome these problems. Measurements taken from a patient 
can be compared with the values obtained in the normal population, and deviations 
from the normative values can be evaluated.
34 
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It has been demonstrated that genetics, environmental factors, gender and 
age results in variations of the considered parameters.
44
 The normal database 
available for one ethnic group may not represent the other ethnic group. So a 
standard for each specific group is necessary.  
In our study the inner-intercanthal distance and outer-intercanthal distance 
are studied in 240 people which includes 120 male and 120 females in kanyakumari 
population. The distances are measured using digital vernier calliper. In this study, it 
was found out that the mean inner-intercanthal distance is 32.75 ±2.54 mm and 
outer-intercanthal distance is 100.88 ± 58.80 mm in Kanyakumari population.  
The mean IICD in males in our population is 30.45±2.19 mm and in females 
is 31.94±1.89 mm. There is no significant difference between gender. The values are 
higher in females than the males. While in a study conducted by Vasanthakumar et 
al in south Indian population the mean IICD in males is found to be  34.27± 3.57mm 
and female is 33.41±3.09mm.6 These values are higher than the values obtained in 
our study. Moreover, in this study the IICD in males is higher than the females while 
in over study it is higher for females. In a study by Oladipo et al in Nigerian 
population the IICD in males and females are 38.1±2.33mm and 36±1.69mm 
respectively.
16
 These values are much higher than the values obtained in our 
population. Also, there is significant difference in IICD  between males and females. 
In Nigerian population the values in males are higher than the females while in our 
study its vice versa. In a study by Amal AB et al in Saudi population and concluded 
that there is no significant difference in the mean values of IICD and OICD with 
regards to age and gender.
42
 This result coincides with our result. 
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The mean OICD in males in this study is 99.23±1.45mm and in females is 
100.94±2.45mm. There is no significant difference between males and females. In a 
study by Vasanthakumar et al the OICD in males is 95.55±6.39 mm and in females 
is 92.44±4.71mm. These values showed significant difference. Also, when 
compared with our study these values are lower. Moreover, in this study the values 
obtained in males is higher than the females while in our study the values obtained 
in females are higher than the males. This clearly makes that there is difference in 
IICD and OICD with region, specific race and ethnic group. In a study by Oladipo et 
al in Nigerian population the  mean OICD values obtained in males and females are 
107.6±3.78mm and 104.5±3.22mm respectively. There is significant difference 
between the gender in this population. The values obtained in Nigerian  population 
is lower than the values obtained in our population.
16
  
The mean IICD in the age groups of 7-20 years is 31.78±1.29mm, in 21-30 
years is 32.72±2.09mm, in 31-40 years is 33.77±1.89mm. when the values are 
compared between the age groups the IICD is 7-20 is lower than the mean IICD of 
21-30 years this again lower than in the obtained values of 31-40 years. But there is 
no significant  difference in the values between the age groups.  
Agarwal et al studied the IICD in Chhattisgarh population in which the 
values in different age groups and concluded  that the age IICD in children is lower 
than the adults .This coincides with our result.
7
 Kalpit et al in a his study observed 
that the IICD increased till 16 years of age and which they observed a plateau. Also 
this value increase only after 1 month . IICD growth was steady in the first decade 
of life and after this there is minimal increase in the value which is due to orbital 
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divergence as the age advances.
17
 This result coincides in the part that there is 
increase minimal increase in the parameter as age advances.  
In this study the mean OICD in the age of 7-20 years is 98.89±1.35mm, in 
21-30 years is 99.92±2.78mm and 31-40 years is 100.98±3.89mm. The OICD in 
children is lower than the young adults whereas the OICD in adults is higher than 
the young adults. Therefore, it is clearly evident that there is a gradual increase in 
OICD with age. Similarly in a study by Agarwal et al he stated that the OICD in 
adults is higher than the values obtained in children.
7
 Kalpit et al in his study stated 
that there is no change in the value of OICD until 1 month after which there is an 
increase in the value. 16-20 years OICD is stabilized and then they observed a 
plteau. There is faster growth of OICD in first two years of life. But in our study 
there is a steady gradual increase in OICD.
17 
The mean IICD in males in the age groups of 7-20 years is 30.12±2.89mm, 
21-30 years is 31.45± 1.34mm, 31-40 years is 32.12± 3.24mm. In females the values 
for each age group were 31.89±1.89 mm for 7-20 years, 32.91±2.73 mm for 21-30 
years and 33.12± 4.12 for 30-40 year. There is no significant difference between the 
age groups in the males and females. But there is gradual increase in the IICD in this 
population with respect to age and gender. Mean IICD in female is higher than the 
male in our population. Agarwal et al in his study in males and females of 
Chhattisgarh population  in the  age groups of 7-14 years is  30.53 ±1.07mm, 30.44 
± 1.41mm,14-25 years is 31.82±1.87mm, 31.70 ± 2.22mm, 25-40 years is 
32.50±2.82mm, 32.00 ± 2.67mm obtained  respectively. Also there is gradual 
increase in the values  as the age increases in males as well as females . In all the age 
groups the values in males is higher than the females.
6
  But in our study the values 
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obtained in females are higher than the males. Gupta et al in a study in Indian 
population found out that there is significant difference in IICD  between male and 
female in all but not in first and seventh decades.
35
 But in our study there is gradual 
increase in values in both the gender. And there is no significant difference between 
the gender in any of the age groups. 
The mean OICD in males and females in 7-20 years are 97.90±2.89mm, 
98.34±1.45 mm, in 21-30 years is 99.12±2.10 mm, 99.45±2.18 mm, 31-40 years is 
99.93±1.93 mm, 100.23± 1.12mm respectively. There is no significant difference in 
the values with respect to gender in all the age group . But in all the age groups the 
values in females are higher than the male. While in a study  by Agarwal et al the 
OICD in males and females in the age groups of 7-14 years is 92.57 ± 2.18mm, 
91.89 ± 1.96 mm, in 14- 25 years is 92.23 ± 1.87mm, 95.69 ± 1.62mm , in 25-40 
years is 96.10 ± 3.13mm, 94.40 ± 3.16mm respectively.
7
 These values in each age 
group in both male and female is lower than the values obtained in our study. in our 
study the OICD in females in the age groups of 7-20 years and 31-40 years are 
higher than the values obtained in males ,  in 21-30 the values obtained in both the 
gender are almost same.  while in Agarwal et al s study the values obtained in all 
the age groups are higher in  males than in females. Gupta et al in his study observed 
by  that OICD reached adult dimensions by the second decade and varied little after 
that. They also found  a significant difference in the  values of OICD in males and 
females in the third, fifth, sixth & eighth decades.
35 
 The mean values of IICD and OICD in males and females is compared with 
values in other studies. In our study   the IICD and OICD in females ( 31.94± 1.89 
mm ) and (100.94±2.45mm ) respectively, while in a study conducted by Singh et al 
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in Punjab population  for females  the mean ICD was (30.9±0.2862)  and  OCD was 
(81.7±0.3310mm). The values were also compared with the values got by 
Vasanthakumar et al in which  the OICD 33.41±3.09 is mm and IICD 92.44 ±5.71 is 
mm. Comparing both studies there is no significant statistical difference between the 
females.
6
  But the outercanthal distance in females in Punjab is lower than the OICD 
in our population. The OICD and IICD in male populations is found to be (30.45 ± 
2.19) and (99.23 ±1.45mm) respectively, while in Singh et als study the IICD and 
OICD in male population is found to be 31.5±0.24mm and 99.23±1.45mm.
26
Further , the values were compared with study by Vasanthakumar et al IICD is  
34.27±3.57mm and OICD is 95.55±6.39mm .There is no significant difference 
between the two population.  
The obtained values were compared  with the values obtained by oladipo et 
al   in  Nigerian population in which the IICD in males is 38.90mm and in females is 
37.30mm .These values are higher than the values obtained in our study. while the 
OICD in Nigerian population in males is 107.60±0.25mm and in females is  
104.50±0.78mm.
17
 These values are higher than the values obtained in our study. 
Also  there is statistical significance present when these values were compared.  
Usman et al in his study in subject of Nigerian population got a mean IICD and 
OICD  in males as 42±5mm and 111±14mm respectively. In females it is 39± 3mm for 
IICD and 120 ± 7 mm. These values are higher than the values obtained in our study .
49
This can be due to the racial difference between the Indian  and Nigerian  population. 
 In a study by Meltam et al in Turkish population the mean IICD in males 
and females is 28.68 ± 3.61mm, 27.84±2.90 mm respectively and  the OICD is 
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96.43± 11.90 mm, 95.08 ± 9.85 mm respectively. Both the values of IICD and 
OICD are lower in our population when compared with Turkish population. In a 
study by Mohammad ER et al on Iran population found out that the IICD and OICD 
in males are 29.16 ±3.31mm and 78.86±7.7mm and in females is 29.2±3.4mm and 
80.45±9.22mm.
51
 These values are lower than the values in our study.  
When comparing the obtained values with the study by Yasas et al in Hong 
Kong population , IICD  is lower in the males and females in our population while 
the OICD in Hong kong  population is lower than the values obtained in our study.
45
There is significant difference present between the two population. This clearly 
gives the importance of studying normative values in each specific group.  
This study is undertaken to find the normative inner-intercanthal and outer-
intercanthal distance in kanyakumari district population. In our study the inner 
intercanthal distance as well as the outer intercanthal distance in females is higher than 
the males. While in most of the studies the values obtained in males is higher than the 
males .  This forms the main significance of the study .  This clearly give the importance 
of studying the normative values in a particular population. These changes could be due 
to change in environment racial difference associated with this population. 
We also suggest that the obtained values can be used for diagnosis of 
hypertelorism such as holoprosencephaly, Meckel Gruber syndrome, Coffins Siris 
syndrome and Williams syndromes, in construction of spectacles, for more accurate 
correction of traumatic telecanthus, for aesthetic surgeries such as blepharoplasty, in 
forensic studies in our population. 

  
 
 
 
 
 
 
 
 
 
 
Summary  
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   Inner inter-canthal and outer inter-canthal distance varies according 
to ethnicity, race, environment.  In our   study inner-intercanthal distance and 
outer -intercanthal distance in Kanyakumari population is studied. 240 
individuals including 120 males and 120 females were enrolled in the study.  
The study found out that;  
• The mean inner intercanthal and outer intercanthal distance in 
Kanyakumari population is 32.75 ±2.54 mm and 100.88 ± 58.80 mm 
respectively. 
• The mean IICD in 7-20 years is 31.78±1.29mm, 21-30 years is 32.72±2.09 
mm, 31-40 years is 33.77±1.89mm.There is no significant difference 
between the age groups and the mean OICD in age of 7-20 years is 
98.89±1.35mm, 21-30 years is 99.92±2.78mm, 31-40 years is 
100.98±3.89mm. . No significance of the values in each group is found. 
• The mean IICD  in males in age groups is 7-20 years is 30.12±2.89 mm, 
21-30 years is 31.45±1.34 mm, 31-40 years is 32.12±3.24mm. . No 
significance of the values in each group is found. 
• The mean IICD in females in age groups is 7-20 years is 31.89±1.89mm, 
21-30 years is 32.91±2.73, 31-40 years is33.12±4.12mm. No significance 
of the values in each group is found. 
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• The mean OICD in males in age groups is 7-20 years is 97.90±2.89mm, 
21-30 years is 99.12±2.10 mm,31-40 is 99.93±1.93 mm. No significance 
of the values in each group is found. 
• The mean OICD in females in age groups is 7-20 years is 98.34±1.45mm, 
21-30 years is 99.45±2.18mm,31-40 is 100.23±1.12mm. No significance 
of the values in each group is found. 
• There is no significance of the values with respect to age, gender in this 
population, the values in females is found to be higher than the males. 
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Conclusion 
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
           The mean IICD and OICD in Kanyakumari population is found out in 
this study.  The values of OICD and IICD in females is higher than the values 
of OICD and IICD in males. There is much difference in the values when 
compared other ethnic groups. This normative value developed can be used in 
further reduction of NOE fractures, to diagnose syndromes in our population. 
Since India is a country with different ethnic groups more studies in different 
population should be taken up to develop specific normative values.
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Dear Volunteers,
We welcome you and thank you for your keen interest in participation 
in this research project. Before you participate in this study, it is important for you 
to understand why this research is being carried out. This form will provide you all 
the relevant details of this research. It will explain the nature, the purpose, the 
benefits, the risks, the discomforts, the precautions and the information about how 
this project will be carried out. It is important that you read and understand the 
contents of the form carefully. This form may contain certain scientific terms and 
hence, if you have any doubts or if you want more information, you are free to ask 
the study personnel or the contact person mentioned below before you give your 
consent and also at any time during the entire course of the project. 
1. Title of the study: Orbitofacial anthropometric assessment of inner-intercanthal 
and outer-intercanthal distance in Kanyakumari population- an invivo study 
2. Name of the Principal Investigator: Dr. T. Harinee.
 Name of the Guide:   Dr. N. Dhineksh Kumar. 
 Name of the Co-Guide: Dr. Mathew Jose. 
3. Purpose of the study: 
• To find out the normal inter and outer canthal distance using vernier caliper. 
• Finding the difference in inter canthal and outer canthal distance with aging. 
• Evaluating the difference between the inter canthal and outercanthal distance 
between gender. 
4. Procedure for the study:  
Once you are enrolled into the study, a study no will be implemented to 
represent the name. Individuals fulfilling the inclusion and exclusion criteria in 
the study will be taken to the department of oral and maxillofacial surgery of 
Sree Mookambika institute of dental sciences. You will be seated comfortably in 
the dental chair in a relaxed state and in an upright position with your head at the 
same level as the examiners head.The vernier caliper will be gently placed on 
the medial canthus and outer canthus of the eyes and the Inter-canthal and outer-
canthal distance will be measured respectively. Precautions taken during 
measurement were included cleanliness of instrument , check for zero error and 
check parallel error (error due to wrong positioning of the eye).  
5. Expected duration of the subject participation in the study: 1 Year 
6. Expected risks for the participants:    No risk. 
7. Expected benefits of research for the participants:
• You will not be required to pay for this test. 
• You can enquire about the outcome of the procedures and your details 
8. Maintenance of confidentiality: 
• You have the right to confidentiality regarding the privacy of your medical 
information 
 (Personal details, results of physical examinations, investigations, and your 
medical history). 
• By signing this document, you will be allowing the research team investigators, 
other study Personnel, sponsors, institutional ethics committee and any person 
or agency required by law to view your data, if required.  
• The results of clinical tests and therapy performed as part of this research may 
be included in your medical record.  
• The information from this study, if published in scientific journals or presented 
at scientific meetings, will not reveal your identity. 
9.  Agreement of compensation to the participants (In case of a study related 
injury): 
  Patient will be taken care in case of complication and medical treatment will 
be provided in the institution. 
10. Compensation to the participants for forseeable risks and unforeseeable risks 
related to research study leading to disablilty or death? 
          No risk to death 
11. Can I withdraw from the study at any time during the study period? 
   The participation in this research is purely voluntary and you have the right 
to withdraw from this study at any time during the course of the study without 
giving any reasons.  
However, it is advisable that you talk to the research team prior to stopping 
information. 
12. If there is any new findings/information, would I be informed? Yes
13.  Any other pertinent information: No other information  
14. Whom do I contact for further information?
   For any study related queries, you are free to contact: 
    Dr. T. Harinee, 
    Post Graduate student. 
    Department of Oral and maxillofacial surgery, 
    Sree Mookambika Institute of Dental Sciences, 
    Kulasekaram,  
    KanyaKumari District-629161. 
    Mobile No: 7639658631. 
    harident09@gmail.com 
                           Signature of Principal Investigator 
             
             
Place:             Signature/ Thumb  
Date:         impression of the participant
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k½X ]{Xw þ `mKw þ 1 
]T\hpambn klIcn¡p¶ hyànIfpsS Adnhntebv¡v 
 {]nbs¸« k¶² tkhItc, 
 R§Ä \n§sf kzmKXw sN¿p¶p.  AtXmsSm¸w Cu ]T\hpambn klIcn¡m\pÅ k¶²XtbmSv \µn 
tcJs¸Sp¯p¶p.  \n§Ä Cu ]T\¯nÂ ]s¦Sp¡p¶Xn\p ap³]v Cu ]T\w  F´n\mWv \S¯s¸Sp¶Xv F¶v 
Andtb−Xp−v. AXn\mÂ Cu t^md¯nÂ KthjW ]T\¯nsâ hnhc§fpw aäpw  hniZambn 
tcJs¸Sp¯nbncn¡p¶p.  Cu ]T\¯nsâ coXn, Dt±iw, {]tbmP\w, A]ISkm²yX, t¢iw, ap³IcpXÂ, F§s\ 
Cu ]T\w  ap³t]m«p sIm−pt]mIp¶p F¶n§s\  FÃm hnhc§fpw  t^md¯nÂ  tcJs¸Sp¯nbncn¡p¶p.  
kZbw Cu  hnhc§Ä  hmbn¨p a\Ênem¡phm³  A`yÀ°n¡p¶p.  Cu hnhc§fnÂ imkv{X]camb ]Z§Ä 
DÅXn\mÂ  kwib\nhmcW¯n\p {][m\ ]T\IÀ¯mhnt\mtSm Xmsg tcJs¸Sp¯n bncn¡p¶ hyànItfmtSm 
t^mdw H¸nSp¶Xn\p ap³t]m AsÃ¦nÂ Cu ]T\¯nsâ Imemh[n Xocp¶Xphtctbm kao]n¡mhp¶XmWv.  
1. ]T\ hnjbw:  
I\ymIpamcn P\XbnÂ CâÀ Im³´epw Hu«À Im³´epw X½nepÅ Zqcw HmÀ_ntämt^jyÂ 
B³{kt¸msa{Sn D]tbmKn¨v\nÀ®bn¡Â  
2.  apJy KthjI³ :  tUm.än. lcnWo 
 {][m\ amÀ¤ZÀin: tUm.Zn\£v IpamÀ. 
 kl amÀ¤ ZÀin : tUm.amXyp tPmkv 
3. e£y§fpw Dt±i§fpw ? 
• km[mcW CâÀ Im´epw Hu«À Im´epw X½nepÅ hyXymkw shÀWnbÀ Imen]À D]tbmKn¨v 
I−p]nSn¡Â  
• {]mbtadpt´mdpw D−mIp¶ CâÀ Im´epw Hu«ÀIm´epw X½nepÅ ZqchyXymkw 
I−p]nSn¡Â 
• enwK¯n\v  A\p]mXambn CâÀ Im´epw Hu«ÀIm´epw X½nepÅ ZqchyXymkw \nÀ®bn¡Â. 
4. ]T\ coXn 
Xm¦sf Cu ]T\¯nÂ DÄs¸Sp¯pt¼mÄ Xm¦fpsS t]cn\p ]Icambn Hcp tdmÄ \¼À 
 Xcp¶XmWv. \n§sf Hcp sUâÂ ItkcbnÂ kpJambn«v \nhÀ¶v Ccp¯pIbpw \n§fpsS  Cu ]T\w 
\S¯p¶ Bfnsâ XebpsS ap³]nÂ  hc¯¡hn[w {IaoIcn¡pIbpw sN¿p¶p.  Hcp shÀWnbÀ Imen]À 
DÅntebpw  shfnbntebpw  Im´knÂ shbv¡pIbpw B Zqc§Ä  ASbmfs¸Sp¯pIbpw sN¿p¶p. 
CXn\pth−n D]tbmKn¡p¶ km[\§Ä hr¯nbpÅXmsW¶v Dd¸phcp¯nbXmWv.  
5. ]T\w aqew ]s¦Sp¡p¶ BÄ¡v D−mIm³ CSbpÅ A]IS km[yX  þ  
              A]IS km²yX CÃ. 
6. tcmKnIÄ¡v {]Xo£n¡p¶ KpW§Ä ? 
tcmKn Bhiys¸SpIbmsW¦nÂ Cu ]T\¯ns\mSphnÂ Gähpw \Ã NnInÕmcoXn \nÀt±in¡p¶XmWv. 
7. hnhc§Ä clkyambn kq£n¡ptam ? AsX 
8. ]T\w aqeap−mIp¶ £X§Ä¡v \ã]cnlmc¯n\pÅ k½Xw ?  
]T\IÀ¯mhv NnInÕm sNehv hln¡p¶XmWv. 
9. GsX¦nepw hn[¯nÂ thX\w e`n¡ptam þ CÃ 
10. Ft¸mÄ thWsa¦nepw  F\n¡v  Cu ]T\¯nÂ \n¶v  ]n·mdmtam þ  
kz´w XmÂ]cy{]Imcw Cu ]T\¯nÂ \n¶v Ft¸mÄthWsa¦nepw ]n·mdmhp¶XmWv ImcW§Â 
\ÂImsX Xs¶. F¶ncp¶mepw KthjW kwLt¯mSv ]n·mdp¶Xn\pap³]v kwkmcn¡phm³ R§Ä \n§tfmSv 
A`yÀ°n¡p¶p.  
11. Cu KthjW¯nsâ ^eambn ]pXnb Fs´¦nepw  Is−¯epIfps−¦nÂ 
AXv Fs¶ Andbn¡ptam ? AsX  
12. Cu ]T\¯nsâ  kab ssZÀLyw F{XbmWv ? Hcp hÀjw 
 
13. CXnsâ `mKambn Fs´¦nepw  IqSpXÂ hnhc§Ä  th− 
14. IqSpXÂ  hnhc§Ä¡mbn Xmsg ]dbp¶hsc \n§Ä¡v  _Ôs¸Smhp¶XmWv. 
  tUm.än.  lcnWo 
  t]mÌp{KmPpthäv hn²ymÀ°n\n (Fw.Un.Fkv) 
  HmdÂ Bâv amIvkntÃmt^jyÂ kÀPdn hn`mKw 
  {io aqImw_nI C³Ìnäyq«v Hm^v sUâÂ  kb³kv, 
  IpetiJcw þ 629 161. 
  samss_Â \¼À :7639658631      
  CþsabnÂ sFUn:harident09@gmail.com 
 
   
Øew:               {]Ya At\zjIsâ H¸v 
XobXn :  
         ]s¦Sp¡p¶ Bfnsâ AÑ³/ 
                                                                                                                                                       
 
c£IÀ¯mhv / _Ôphnsâ H¸v 
 
 
Jl×Rp YôdÏêXm 
ØRp TôLm 
BWônf£«p TeÏùTßúYôÚdLô] RLYp Ï±l× 
 
AuTôokR TeúLtTô[oLú[, 
CkR BWônf£«p ReLû[ DÓTÓj§dùLôs[ ªÏkR 
BoYjÕPu ØÝU]ÕPu LXkÕùLôs[ YkR EeLû[ YWúYt¡ú\u. 
¿eLs CkR BWônf£«p TeùLÓjÕdùLôsYRtÏ Øu CkR BWônf£ 
GRtLôL SPjRlTÓ¡\Õ GuTûR ùR°YôL ×¬kÕùLôs[ úYiÓm. 
EeLÞdÏ úRûYVô] Aû]jÕ ®TWeLÞm ¸úZ 
ùLôÓdLlThÓs[Õ. CkR BWônf£«u êXm HtTÓm SuûULs, 
HúRàm BTjÕLs Utßm ARtLôL Utßm GqYôß CkR BWônf£ 
úUtùLôs[lTÓm Øû\Lû[Ùm ùR¬®dLlThÓs[Õ. C§p 
ùLôÓdLlThÓs[ ®TWeLû[ ùR°YôL T¥jÕ ×¬kÕ ùLôs[ 
úYiÓm. ¿eLs BWônf£«p TeúLtTô[oL[ôL Jl×Rp 
YZeÏYRtÏ Øu× EeLÞdÏ HtTÓm A±®Vp NôokR NkúRLeLs 
Utßm BWônf£ NmTkRlThP NkúRLeLs Aû]jÕm CkR 
BWônf£«u GkR LôXLhPj§Ûm ¿eLs T¥Yj§p Ï±l©hP ST¬Pm 
úLhÓ ùR°ÜlTÓj§d ùLôs[Xôm. 
1. Bn®u RûXl× : 
  Lu²VôÏU¬ UôYhPm UdL°u CVpTô] CuPo úLkRp 
Utßm JühPoúLkRp A[ûY LiP±Rp. 
2. RûXûU BnYô[o : PôdPo. a¬² 
 Y¯Lôh¥ : PôdPo. §]z ÏUôo (Gm.¥.Gv) 
 CûQ Y¯Lôh¥ : PôdPo. úUj§q ú_ôx (Gm.¥.Gv). 
3. úSôdLm Utßm ùLôsûLLs : 
• Lu²VôÏU¬ UdL°u CVpTô] CiPo úLkRp Utßm JühPo 
úLkRp A[ûY LQd¡ÓRp  
• YV§u A¥lTûP«p AqY[ÜL°p Es[ ®jRôVôNm 
LiP±Rp. 
• Bi, ùTi CÚ TôXoL°d¡ûPúV AqY[ÜL°p 
®j§VôNjûRd LiP±Rp. 
4. Bn®u ùNVpØû\ : 
  EeLÞdÏ RLYp Ï±l× Gi YZeLlTÓm.ReLs 
CuPoúLkRp Utßm JühPo úLkRp A[ÜLû[ LiP±V 
CÚdûL«p AUWúYiÓm. ReLs RûX úSWôL ûYdL 
A±ÜßjRlTÓm.©u]o ùYo¦Vo úL­To ùLôiÓ CuPo 
Utßm JühPo úLkRp A[ÜLs A[dLlTÓm. 
5. BWônf£«u G§oTôodLlTÓm TeÏLôX A[Ü?  JÚ YÚPm 
6. TeúLtTô[oLÞdÏ G§oTôodLlTÓm TVuLs? 
 CkR Bn®u êXm úSW¥VôL GkR TVàm ¡ûPVôÕ.  
7. Bn®p LXkÕ ùLôsTYoLÞdÏ G§oTôodLlTÓm BTjÕdLs ? 
Jußm CpûX. 
8. CWL£VjRuûU LôjRp? 
       EeL°Pm CÚkÕ úNL¬jR GkR ®TWØm CWL£VUôL 
ûYdLlTÓm. CRuêXm ¡ûPdÏm ×s°®TWm UhÓm 
ùY°«PlTÓm. Ut\T¥ R²ST¬u ùNôkR ®TWeLs 
ùY°«PlTPUôhPôÕ. 
9. CkR Bn®u êXm HúRàm ©u®û[ÜLs HtThPôp 
BWônf£Vô[o ùTôßl× HtTôWô? Bm 
10. CkR BWônf£«p TeÏùTßúYôÚdÏ Gq®R ùRôûLÙm 
YZeLlTÓUô? CpûX. 
11. Sôu CkR BWônf£«­ÚkÕ ®ÚlTlThPôp GkR 
LôXLhPj§Ûm ®XLXôUô? 
  úSôVô°«u GkR JÚ LhÓlTôÓ, ¨TkRû]L°u ¸r CkR 
Bn®tÏ EhTÓjRlTP ®pûX. AYoL°u ØÝ JjÕûZl× 
Utßm NmURj§u úT¬p UhÓúU TeùLÓjÕs[]o. 
12. HúRàm ×§V ùNn§ LiÓ©¥l× Tt± Sôu A±®dLlTÓúY]ô? 
 Bm. 
13. úYß HúRàm ùTôÚjRUô] ®TWeLs EiPô? CpûX 
 
14. CqYôWônf£ûVl Tt±V ®YWeLû[ Vô¬Pm úLhÓ ùR¬kÕd 
ùLôsYÕ? 
PôdPo. a¬² 
ØÕLûX UôQ® (Gm.¥.Gv) 
ØLm Utßm RôûP ºWûUl× ©¬Ü 
c êLôm©Lô Cuv¥hëh Bl ùPuPp NVu^v 
ÏXúNLWm - 629 161 
ùRôûXúT£ Gi:7639658631 
ªu]gNp :harident09@gmail.com 
 
 
CPm :      ØRuûU BWôf£Vô[¬u 
úR§ :                       ûLùVôlTm 
 
TeÏùTßTY¬u ûLùVôlTm /  
        TôÕLôYXo ûLùVôlTm 
CONSENT  FORM  (>18 years) 
PART 1OF 2 
PARTICIPANTS CONSENT FORM 
 The details of the study have been explained to me in writing and details 
have been fully explained to me. I am aware that the results of the study may not be 
directly beneficial to me but will help in the advancement of medical sciences. I 
confirm that I have understood the study and had the opportunity to ask questions. I 
understand that my participation in the study is voluntary and that I am free to 
withdraw at any time, without giving any reasons, without the medical care that 
normally be provided by the hospital being affected. I agree not to restrict the use of 
any data or results that arise from this study provided such a use is only for scientific 
purpose(s). I have given details of the study. I fully consent to participate in the 
study titled Orbitofacial anthropometric analysis of inner-intercanthal and outer-
intercanthal distance in Kanyakumari population-an invivo study. 
Serial no/Reference no: 
Name of the participant:                                                       
Address of the Participant: 
Contact number of the Participant: 
Signature/Thumb impression of the participant/Legal guardian 
  Witness 
1. 
2. 
Date: 
Place: 
k½X]{Xw ( !ª¤æ¸)  
`mKw þ 1 
 
 Cu ]T\s¯ ]änbpÅ FÃm Imcy§fpw F\n¡v ]dªv a\Ênem¡n XcnIbpw 
AXnsâ Hcp ]IÀ¸v F\n¡p \ÂIpIbpw sNbvXn«p−v.  Cu ]T\w KthjW¯n\mbn 
DÅXmsW¶pw F\n¡v  CXnÂ \n¶v  t\cn«v  Hcp ^ehpw D−mInsÃ¶pw Rm³ 
a\Ênem¡p¶p.  Cu ]T\¯nsâ  coXnbpw Dt±ihpw F\n¡v  a\Ênem¡n X¶n«p−v.  
AXp t]mse  F\n¡v kwib§Ä tNmZn¡m³  Ahkc§Ä  e`n¨n«pap−v.  CXnÂ 
]s¦Sp¡m\pw  ]s¦Sp¡mXncn¡m\pw  DÅ AhImiw  F\n¡ps−¶pw  AXpt]mse  
]T\¯nsâ GXp L«¯nepw  CXnÂ \n¶v ]n³h§m\pÅ kzmX{´yhpw F\n¡ps−¶v  
Rm³ a\Ênem¡p¶p. Cu ]T\¯nÂ ]s¦Sp¡p¶Xp sImt−m, 
]s¦Sp¡m¯XpsImt−m Fsâ aäp NnInÕIsf _m[n¡p¶XsÃ¶v Rm³  Andbp¶p.  
I\ymIpamcn P\XbnÂ  CâÀ Im³´epw Hu«À Im³´epw X½nepÅ Zqcw 
HmÀ_ntämt^jyÂ B³{kt¸msa{Sn D]tbmKn¨v\nÀ®bn¡Â  
 
]s¦Sp¡p¶ Bfnsâ t]cv : 
taÂhnemkw : 
 
t^m¬ \¼À :  
        H¸v / hnceSbmfw 
km£n :   
       
Øew : 
XobXn : 
   
 
 
 
xg;Gjy;  gbtk; (taJ) 
gFjp 2 
gq;Nfw;ghshpd; xg;Gjy; gbtk; 
 
,e;j Muha;r;rpapy; jfty;fs; midj;Jk; vd;dplk; njspthf 
vOj;J %yk; tpsf;fg;gl;Ls;sJ.  ,e;j Muha;r;rpapd; KbTfs; vdf;F 
Neubahf gad;ngwhtpl;lhYk; kUj;Jtj;Jiwapd; Kd;Ndw;wj;jpw;F 
gad;gLk; vd;gij mwpNtd;.  Lu²VôÏU¬ UôYhPm  UdL°u 
CVpTô] CuPo úLkRp Utßm JühPoúLkRp A[ûY LiP±Rp 
vd;w ,t;thuha;r;rpiag; gw;wp ehd; njspthf Ghpe;J nfhz;Ls;Nsd; 
kw;Wk; ,ijg;gw;wp vd; re;Njfq;fisj; njspTgLj;jpAs;Nsd;.  ehd; 
ehdhf Kd; te;J ,jpy; gq;FngWfpNwd; vd;gij mwpNtd;.  
,jpypUe;J ve;NeuKk; vf;fhuzKkpd;wp vd;dhy; ntsptu ,aYk; 
vd;gij mwpNtd;.  mt;thW ehd; ntspte;jhYk; ,e;j 
kUj;Jtkidapy; vdf;F fpilf;Fk; kUj;Jt cjtp vt;tpjj;jpYk; 
ghjpf;fg;glhJ vd;gijAk; mwpNtd;.  ,t;thuha;r;rpapd; %yk; tUk; 
KbTfs; kw;Wk; jfty;fis mwptpay; Jiwapd; gad;ghLfSf;F 
cgNahfg;gLj;jpf; nfhs;s rk;kjpf;fpNwd;.  vdf;F ,t;thuha;r;rpiag; 
gw;wp tphpthd jfty; mlq;fpa gbtk; jug;gl;Ls;sJ. 
   
 
gq;Nfw;gthpd; ngah; : 
gq;Nfw;gthpd; Kfthp : 
njhiyNgrp vz; : 
 
    ghJfhtyh; my;yJ 
    gq;Nfw;gthpd; ifnahg;gk; 
rhl;rp :  
1. 
2. 
 
ehs; :  
,lk; : 
ASSENT FORM (7 - 18 years) 
PART 2 OF 2 
The details of the study have been explained to me in writing and details 
have been fully explained to me. I am aware that the results of the study may not be 
directly beneficial to me but will help in the advancement of medical sciences. I 
confirm that I have understood the study and had the opportunity to ask questions. I 
understand that my participation in the study is voluntary and that I am free to 
withdraw at any time, without giving any reasons, without the medical care that 
normally be provided by the hospital being affected. I agree not to restrict the use of 
any data or results that arise from this study provided such a use is only for scientific 
purpose(s). I have given details of the study. I fully consent to participate in the 
study titled. Orbitofacial anthropometric analysis of inner-intercanthal and outer-
intercanthal distance in Kanyakumari population - an invivo study. 
Serial no/Reference no: 
Name of the participant:      
Name of the Father/Mother   :                                               
Address of the Participant: 
Contact number of the Parent/Guardian: 
Signature/Thumb impression of the Parent/Legal guardian : 
Signature/Thumb impression of the participant : 
 Witness 
       1. 
       2. 
Date: 
Place: 
 
k½X]{Xw ("# !ª¤æ¸) 
`mKw þ 2 
 Cu ]T\s¯ ]änbpÅ FÃm Imcy§fpw F\n¡v ]dªv a\Ênem¡n XcnIbpw 
AXnsâ Hcp ]IÀ¸v F\n¡p \ÂIpIbpw sNbvXn«p−v.  Cu ]T\w KthjW¯n\mbn 
DÅXmsW¶pw F\n¡v  CXnÂ \n¶v  t\cn«v  Hcp ^ehpw D−mInsÃ¶pw Rm³ 
a\Ênem¡p¶p.  Cu ]T\¯nsâ  coXnbpw Dt±ihpw F\n¡v  a\Ênem¡n X¶n«p−v.  
AXp t]mse  F\n¡v kwib§Ä tNmZn¡m³  Ahkc§Ä  e`n¨n«pap−v.  CXnÂ 
]s¦Sp¡m\pw  ]s¦Sp¡mXncn¡m\pw  DÅ AhImiw  F\n¡ps−¶pw  AXpt]mse  
]T\¯nsâ GXp L«¯nepw  CXnÂ \n¶v ]n³h§m\pÅ kzmX{´yhpw F\n¡ps−¶v  
Rm³ a\Ênem¡p¶p. Cu ]T\¯nÂ ]s¦Sp¡p¶Xp sImt−m, 
]s¦Sp¡m¯XpsImt−m Fsâ aäp NnInÕIsf _m[n¡p¶XsÃ¶v Rm³  Andbp¶p.  
I\ymIpamcn P\XbnÂ  CâÀ Im³´epw Hu«À Im³´epw X½nepÅ Zqcw HmÀ_ntämt^jyÂ 
B³{kt¸msa{Sn D]tbmKn¨v\nÀ®bn¡Â  
  
 
]s¦Sp¡p¶ Bfnsâ t]cv : 
AÑ³ / A½bpsS t]cv  
 
taÂhnemkw : 
t^m¬ \¼À :  
            ]s¦Sp¡p¶ Ip«nbpsS t]cv  
 
 
km£n :         AÑ³ / A½bpsS H¸v 
Øew : 
XobXn  
xg;Gjy; gbtk; (taJ) 
gFjp 2 
gq;Nfw;ghshpd; xg;Gjy; gbtk; 
 
 
,e;j Muha;r;rpapy; jfty;fs; midj;Jk; vd;dplk; njspthf 
vOj;J %yk; tpsf;fg;gl;Ls;sJ.  ,e;j Muha;r;rpapd; KbTfs; vdf;F 
Neubahf gad;ngwhtpl;lhYk; kUj;Jtj;Jiwapd; Kd;Ndw;wj;jpw;F 
gad;gLk; vd;gij mwpNtd;.  Lu²VôÏU¬ UôYhPm  UdL°u 
CVpTô] CuPo úLkRp Utßm JühPoúLkRp A[ûY LiP±Rp 
,t;thuha;r;rpiag; gw;wp ehd; njspthf Ghpe;J nfhz;Ls;Nsd; kw;Wk; 
,ijg;gw;wp vd; re;Njfq;fisj; njspTgLj;jpAs;Nsd;.  ehd; ehdhf 
Kd; te;J ,jpy; gq;FngWfpNwd; vd;gij mwpNtd;.  ,jpypUe;J 
ve;NeuKk; vf;fhuzKkpd;wp vd;dhy; ntsptu ,aYk; vd;gij 
mwpNtd;.  mt;thW ehd; ntspte;jhYk; ,e;j kUj;Jtkidapy; 
vdf;F fpilf;Fk; kUj;Jt cjtp vt;tpjj;jpYk; ghjpf;fg;glhJ 
vd;gijAk; mwpNtd;.  ,t;thuha;r;rpapd; %yk; tUk; KbTfs; kw;Wk; 
jfty;fis mwptpay; Jiwapd; gad;ghLfSf;F cgNahfg;gLj;jpf; 
nfhs;s rk;kjpf;fpNwd;.  vdf;F ,t;thuha;r;rpiag; gw;wp tphpthd 
jfty; mlq;fpa gbtk; jug;gl;Ls;sJ. 
 
gq;Nfw;gthpd; ngah; : 
je;ijjha; ngah; : 
gq;Nfw;gthpd; Kfthp : 
njhiyNgrp vz; : 
je;ijjha; my;yJghJfhtyh; ifnahg;gk; 
gq;Nfw;gthpd; ifnahg;gk; : 
rhl;rp :  
1. 
2. 
 
ehs; :  
,lk; : 
DATA SHEET 
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